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2a)D This action is FINAL. 2b)C3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3-5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,659,453 to Russell et al in view of U.S. Patent No. 4,325,098 to Heller. 

Regarding claim 1, Russell et al. disclose a power line circuit which detects load current 
fluctuations in a load current and line voltage fluctuations in a line voltage (column 4 lines 1-5) 
and detecting upstream or downstream transient event/the direction of a transient event/arc fault 
relative to a monitoring location of a system (column 2 lines 38-47). Russell et al. does not 
disclose detecting an upstream transient event when the current fluctuations and voltage 
fluctuations are in phase or detecting a downstream transient event when the current fluctuations 
and voltage fluctuations are out of phase. Heller discloses a power line circuit with an 
upstream/downstream discriminator circuit (column 3 lines 62-68), that detects/measures current 
and voltage magnitudes (column 3 lines 62-68) for detecting an upstream transient 
event/backward direction fault when the current fluctuations and voltage fluctuations are in 
phase/phase concordance and detecting a downstream transient event/forward direction fault 
when the current fluctuations and voltage fluctuations are out of phase/phase discordance 
(column 4 lines 14-25). It would have been obvious to one of ordinary skill in the art at the time 
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the invention was made to include upstream and/or downstream transient events as taught by 
Heller into Russell et al. for the purpose of providing a reliable indication of fault direction. 

Regarding claim 3, Russell et al. disclose transient events that produce a low frequency 
spectrum (column 9 lines 64-67). 

Regarding claim 4, Russell et al. disclose steps in load current are detected with a current 
transformer (column 4 lines 5-8). 

Regarding claim 5, Russell et al. disclose current fluctuations are detected across an 
impedance (18) in series with the line (12). 

Regarding claim 7, Russell et al. disclose steps in load current produced by steps in line 
voltage are connected to at least one input of a microprocessor (Fig. 1 elements 30, 34 and 35). 

Claims 1 1-13, 36-38, 41 and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,659,453 to Russell et al in view of U.S. Patent No. 
5,796,259 to Dickmander. 

Regarding claims 41 and 42, Russell et al. disclose the method and device as described 
above but does not teach comparing the polarities of said voltage fluctuations and said current 
fluctuations, wherein said comparison indicates whether an arc fault or arc mimicking noise is 
located in said branch circuit portion or located in a remainder of said electrical distribution 
system based on the comparison of the polarities. Dickmander discloses a method and device 
including means for detecting current fluctuations in at least one current characteristic of a load 
current (column 2 lines 60-67), means for detecting voltage fluctuations in at least one voltage 
characteristic of a line voltage (column 2 lines 60-67) and means for comparing the polarities of 
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said voltage fluctuations and said current fluctuations, wherein said comparison indicates 
whether a fault is located in said branch circuit portion or located in a remainder of said electrical 
distribution system based on the comparison of the polarities (column 3 lines 5-15). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
include comparing the polarities of said voltage fluctuations and said current fluctuations as 
taught by Dickmander into Russell et al. for the purpose of providing a reliable indication of 
fault direction. 

Regarding claims 1 1, 36 and 38, Russell et al. disclose a first sensor for detecting current 
fluctuations (column 4 lines 1-5), and a second sensor for detecting voltage fluctuations (column 
4 lines 1-5). 

Regarding claims 12 and 37, Russell et al. disclose an interrupting mechanism responsive 
to a signal from the discriminator, wherein the interrupting mechanism does not disconnect the 
load from the electrical distribution system when the arc fault is located in the remainder of the 
electrical distribution system (column 7 lines 1-8). 

Regarding claim 13, Russell et al. disclose arc faults occurring in the protected branch 
portion produce contrary step directions with respect to faults occurring in the remainder of the 
electrical distribution system (column 7 lines 1-8) and monitoring half cycles of power line 
frequency (column 2 lines 28-30). 

Claims 2 and 6 rejected under 35 U.S.C. 103(a) as being unpatentable over Russell et al. 
and Heller as applied to claim 1 above, and further in view of U.S. Patent No. 5,439,509 to 
Blades. 
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Regarding claims 2 and 6, Russell et al. does not disclose transient events producing a 
high frequency spectrum or a high pass filter. Blades discloses a method and apparatus for 
detecting arcing in power systems and that it is well known to utilize a high pass filters detect 
steps in line voltage (column 21 lines 18-42). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include the high pass filter and 
microprocessor as taught by Blades into Russell et al. for the purpose of providing a convenient 
means of acquiring high frequency noise (column 21 lines 18-42). 

Claims 8-10 rejected under 35 U.S.C. 103(a) as being unpatentable over Russell et al. and 
Heller as applied to claim 1 above, and further in view of U.S. Patent No. 4,922,368 to Johns. 

Regarding claim 8, Russell et al. as modified does not disclose out of phase steps in line 
voltage and load current produced by upstream line impedance. Johns discloses out of phase 
steps in line voltage and load current produced by an upstream line impedance (column 1 1 lines 
52-68, column 12 lines 44-56). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to include out of phase steps produced by upstream impedance 
as taught by Johns into Russell et al. as modified for the purpose of establishing the proper 
direction of a fault. 

Regarding claims 9 and 10, Russell et al. as modified does not disclose inherent or 
introduced line impedance for producing a voltage drop. Johns discloses an inherent (column 5 
lines 55-64) and introduced line impedance (column 10 lines 55-64) for producing a voltage 
drop. It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include an inherent and introduced voltage drop as taught by Johns into Russell et al. as 
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modified for the purpose of producing accurate measurements by properly accounting for line 
characteristics. 


Claims 24, 25, 33, 43 and 45 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Russell et al. and Dickmander as applied to claims 1 1 and 42 above, and further in view of U.S. 
Patent No. 5,439,509 to Blades. 

Regarding claims 33, 43 and 45, Russell et al. as modified does not disclose a transient 
events producing a high frequency spectrum or a high pass filter. Blades discloses a method and 
apparatus for detecting arcing in power systems and that it is well known to utilize a high pass 
filters detect steps in line voltage (column 21 lines 18-42). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to include the high pass filter and 
microprocessor as taught by Blades into Russell et al. as modified for the purpose of providing a 
convenient means of acquiring high frequency noise (column 21 lines 18-42). 

Regarding claims 24 and 25, Russell et al. as modified does not disclose pre-determined 
hold times. Blades discloses that it is well known in detecting arcing to utilize a microprocessor 
to detect steps in line voltage (column 21 lines 18-42) and pre-determined hold times (column 22 
lines 40-49). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the high pass filter and microprocessor as taught by Blades into 
Russell et al. as modified for the purpose of providing a convenient means of acquiring high 
frequency noise (column 21 lines 18-42). 
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Claims 31, 32, 34 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Russell et al. and Dickmander as applied to claim 1 1 above, and further in view of U.S. Patent 
No. 4,922,368 to Johns. 

Regarding claims 31, 32, 34 and 35, Russell et al. as modified does not disclose an 
impedance in series with a power line. Johns disclose a method and apparatus for detecting 
faults including detecting steps in load current across an impedance in series with a power line 
(column 6 lines 27-42). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to include an impedance element as taught by Johns into Russell et al. as 
modified for the purpose of providing an output voltage indicative of current (column 6 lines 35- 
42). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Russell et al. and 
Dickmander as applied to claim 1 1 above, and further in view of in view of U.S. Patent No. 
5,572,138 to Nimmersj"o. 

Regarding claim 14, Russell et al. as modified does not disclose differentiating sensors. 
Nimmersj"o discloses a method for determining the direction of a fault including differentiating 
sensors (column 3 lines 31-37). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to include differentiating sensors as taught by Nimmersj"o into 
Russell et al as modified for the purpose of accurately determining the location of a fault. 
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Allowable Subject Matter 
Claims 15-23, 26-30, 39, 40, 44 and 46-55 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Response to Arguments 
Applicant's arguments with respect to claims 1-55 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Teresinski whose telephone number is (571) 272-2235. The 
examiner can normally be reached on M-F 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, N. Le can be reached on (571) 272-2233. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 


JT 

January 4, 2005 



